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Claims 



A<d J 



1. A photonic crystal fibre comprising a region of 

substantially uniform, lower refractive index which is 
substantially surrounded by cladding which includes 
regions of higher refractive index ^^d^Mch^s^ 
substantially per iodic ^characterised in that the 
region of lower - refractive index has a longest 
transverse dimension which is longer than a single, 
10 shortest, period of the cladding, whereby light can be 

substantially confined in the lower index region by 
virtue of a photonic band gap of the cladding material 
and can be guided along the fibre whilst it is so 
confined . 

15 2. A photonic crystal fibre, as claimed in claim 1, in 

which the region of lower refractive index comprises a 
gas or a vacuum. 

jhotonic crystal fibre, as claimed in claim 1 or 
claim 2 ,^^r^h±c¥^tJae_s\^t^^ia.lly periodic cladding 
2 0 material has a triangular la : tTTce~-s-t^=u^-feuzje_ > 

4. A photonic crystal fibre, as claimed in claim 3, in 
which the triangular lattice comprises air holes in a 
solid matrix. 

A photonic crystal fibre, as claimed in any preceding 
claimT~~Tn— which the regions of higher refractive index 
consist essent ially^oJE/ailic 

6. A photonic crystal fibre ,a^Qlaimed in any preceding 
claim, in which the fraction of ai^n the cladding is 
at least 15% by volume based on the volume^©f^the 

30 cladding. 

7. A photonic crystal fibre, as claimed in claim 6, in 
which the region of the lower refractive index 
comprises air. 
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A photonic crystal fibre, as claimed in any preceding 
claim in which the region of lower refractive index is 
a ruw=#3£e§sure region. 

A photonic crystTa s i==£4bre, /s^ claimed/In any preceding 
claim, in which the lowe?*4^^¥egion comprises a 
material having a non- linear op ti^aj^ response , whereby 
light may be generated by non- linear proces 
lower- index region. 

10. A photonic crystal fibre comprising a region of 
substantially uniform, lower refractive index which is 
substantially surrounded by cladding which includes 
regions of higher refractive index and which is 
substantially periodic, characterised in that the 
region of lower refractive index is large enough to 
support at least one transverse mode. 

11. A photonic crystal fibre as claimed in claim 10, which 
is a single -mode fibre. 

12-^A n optical d evice, includj^ phoytfnic crystal fibre 



13 . 



14 



15 



according to any precedmg—eia-iiru — 

An optical device, as claimed in claim 12, comprising 
a spectral filtering device. 

An optical device, as claimed in claim 12, comprising 
an optical amplifier. 

An optical device, as claimed in claim 12, comprising 
a laser. 

16. An optical device, as claimed in claim 12, comprising ^' 
a sensor that is capable of sensing a property of the y n f s 

gas of which the region of lower refractive index is U 
comprised . 

telecommunications system, including a photonic 
crystTaT***4fej^ - accordin^\o any of claims 1 to 11. 
18. A telecommunication^sy^eW-J-^ optical 
device according to any of claims 12 to r&=?>- 
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prk including a 
telecommunications .qya^el^^cc^rdT?ftg~Lc i-aDV of cl aims 
17 to 18. 

A method of making a photonic crystal fibre, 
comprising the following steps: 

(a) forming a stack of canes, the stack including 
at least one truncated cane which defines a 
cavity in the stack; 

(b) drawing the stack into a fibre having an 
elongate cavity. 

A method, as claimed in claim^CO, in which the optical 
fibre is a fibre accordinq to" an- 



I 



any one of claims 1 to 



or 10 to 11. 

25 — A_method, as claimed in c^aim 20 or 21, in which the 
cavity has a tra!Tsv-er^e--^i^e^si^n greater than the 
corresponding transverse dimension of any~-©-f__the_ 
canes . 

23. A method, as claimed in claim 22, in which the cavity 
has a transverse dimension greater than the sum of the 
corresponding dimensions of any two of the canes. 

2* 4. A me L hod, as e ^aimed-O^ny^claims 20 to 23, in 
which the stack of cal*eW<5c^prises~~caTn^^ 
capi 1 laries . 

25. A method, as claimed in claim 24, in which the 

capillaries form a triangular array. 
%6*%.A. ^method, as claimed in/c laird 24 or claim 25, in which 

the capillaries are fill^fi^ith a material other than 

27. A photonic crystal f ib/e/mSc^^y^a>--«e thod as claimed 

in any of claims 20 to 2.6-. 
2 8 A method of making a photoylic crystal fibre 

substantially as describe^herein, with reference to 

the drawings . 
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2 9 A photonic crystal fibre sl3bstantially as described ( 
herein, with reference tcLche drawings. ^ 
\ B-QA-Jiietho d^ of transmitting l^jht jalong a photonic crystal 
fibre, the fibre being a fibre a s~rtra-rmed—i^--aiiy_of 
claims 1 to 12 . 



